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[bookmark: _Toc512514084]Abstract
This project revolves around implementing motivational theories and techniques into a game to aid the learning of the Welsh language. Different varieties of sources were used to research ranging from pre-existing published theories to playing of games & applications to discover the motivational attributes first hand. Of the techniques discovered, three main theories of motivation were implemented which where the Seinfeld Hack, Reward Motivation Theory and Goal Setting Theory and a technique discovered during gameplay of a journey being personalized to make the user feel in control as motivation. Most of the techniques worked well and demonstrated room for improvement also. These techniques could be implemented as part of any game and proving that video games can be an educational tool as effective as a book, if not better. 
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[bookmark: _Toc512514088]The Project
Video Games originated in the mid to late 20th century and have been improving ever since. This entertainment industry has been led by advancements in technology and the progress has been staggering. Research within the games industry is highly funded to produce the best and most accurate games possible, and to also entice the player to continue to play. Here is where motivational techniques come into play to motivate the user to follow the game’s instruction. On a path which began much earlier than video games but is even more relevant today is Education. Education plays a vital role in modern society as everything revolves around the education the individual has received, from basic education such as mathematics and literacy to advanced education such as computer science and architecture. Although education does not always have to take place in the classroom, with a lot of individuals in careers such as agriculture and cooking often beginning through education received from family members. But despite both industries being majorly relevant in today’s age, Education and Video Games have not commercially combined to form a successful alliance promoting leisure and learning concurrently. 
[bookmark: _Toc512514089]Aims
To provide a direction for a project, aims are assigned which are the results that are hoped to be achieved[1]. For this project, there are 2 main aims that have been outlined to give the project a purpose and a way to track progress. The first aim of this project will be “To Investigate the Techniques and Mechanics that promote Motivation”. This aim outlines that this project will attempt to discover and find the motivational techniques and game mechanics that potentially boost an individual’s motivation and could potentially encourage students to learn if applied correctly and effectively. The second aim of this project will be “To Develop an Educational Video Game incorporating Motivational Techniques”. This second aim outlines that based upon the completion of the first aim, the project will produce a video game that will can educate the player through utilising motivational techniques and mechanics that endorse either learning or boost general motivation. 
[bookmark: _Toc512514090]Objectives
To help achieve the aims set out above, the aims can be broken down further to create detailed objectives that can provide measurable targets[2]. Therefore, the objectives are steps to take to achieve the aims outlined above. For the first aim, the first objective is “To Research Popular Motivational Theories in Psychology” which concerns itself with researching into the wide field of motivation within psychology and understanding the different theories and forms that motivation can take. The second objective for this aim is “To Research Motivational Techniques and Mechanics Used in Video Games” which concentrates research on the video games market that while becoming a major industry that is still growing, has been incorporating motivational elements into their games to motivate players to play more, which could also be used to motivate the user to learn during gameplay. 
For the second aim, the first objective is “To Implement the Motivational Elements into the Game” which would build on the results achieved from the first aim and its objectives and then gamify the techniques into a suitable form to be incorporated in the educational video game. These techniques will hopefully motivate the user to play on and potentially learn. The second objective of this aim is “To Promote Learning through Gameplay” which is because of the importance of learning within an educational video game and to have successfully developed an educational video game, there must be progress recorded to demonstrate knowledge and understanding achieved through learning. 
[bookmark: _Toc512514091]The Report
During this report, we will be looking into Teaching through Motivation in Video Games. In the next chapter, we will be conducting a review of literature that has already been published, ranging from education to the psychology of motivation and from video games incorporating motivational techniques to the possible health issues surrounding video game use. In the 3rd chapter, we will be discussing the chosen Research and Developmental Methodologies that will be used to develop the solution to the problem. After that, in the 4th chapter we will be discussing the design and implementation of the video game solution which will range from the reasons decisions were made during the design phase to describing the decisions that were made during implementation and key features of interest. Just before evaluating, we will be discussing and analysing the results achieved from the feedback for the game. In the Evaluation chapter, we will be comparing the solution of the problem to the aims and objectives set out earlier in this chapter, evaluating and drawing conclusions from the data and discussing everything from research to design to implementation to performance. After the evaluation, the final conclusions and recommendations will be discussed as a summary to the study conducted during this project and to finish the report, a chapter on Reflection discussing the author’s perspective on the project. 
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[bookmark: _Toc512514093]Introduction
In this section, we will be discussing previous research into the fields of motivation, teaching and video games which will ultimately link up to provide the background information for why certain approaches were the best options for this project. Following this section, the reader will have a basic understanding of the pre-existing material relevant to this project and therefore, a basic understanding of the problem and the possible solution taken to reach completion. 
[bookmark: _Toc512514094]Review of Literature
[bookmark: _Toc512514095]Education
Education is one of the most vital experiences required to function within modern society, ranging from learning basic skills such as social and speech to learning more advanced and specialised fields such as Computer Science and Nuclear Physics. Some form of education has always been present in nature with animals teaching their young essential skills for survival and the same is present for humans, with children beginning their learning from their parents but then moving on to receiving a slightly more advanced yet still basic education of subjects from Mathematics to Science to Language within a school environment from 3rd party adults with children of the same age. As the student would get older, the tutelage would get more advanced to expand the individual’s knowledge. Not only would the education be more advanced, but it would start to become more specialised as the individual would begin to make decisions on which path to take for their future, with the school environment education culminating in a university or college course to prepare for an imminent career to be able to leave their parents care. But despite college and university providing the first proper opportunity for individuals to decide for themselves how they want to spend the rest of their lives, a study in November 2013 by CareerBuilder[3] found that 32% of Workers that had attended College or University were reported to have never got a job related to their degree. 
Over the past 100 years and continuously for the foreseeable future, education has and will be developed and been refined to improve the knowledge that is being gained by the students for an improved grasp on every subject. As the confines of human knowledge expand with the standard of education, the benchmark of standards will continue to rise. A major beneficiary of the ever-growing human mind has been technology, advancing at an accelerated rate to create new innovations every day that aim to improve the quality of life across the globe in every industry from agriculture and construction to medicine and business. 
Some of the subjects that has benefitted greatly from the advancement in technology are the modern languages such as English, French and Spanish for example. In education, these have traditionally been taught using items such as books to provide the material for the course and been dependant on a teacher for assistance. Because of technology, both the teaching and learning aspects of these subjects have become much easier. It began with audio tapes allowing the sounds of the words to be heard orally and therefore the pronunciation of the words became more authentic and correct. After this revolution, the content of the books began to become available on digital platforms in the form of eBooks, allowing multiple books on a single device. This innovation has also allowed literature in the languages to become available in many different countries to a wider audience without requiring the availability of specialist stores and libraries. Due to this availability, students of these languages can easily study anywhere without requiring a possibly heavy book and cause for concern where wear and tear are concerned in the event the physical book was borrowed. 
[bookmark: _Toc512514096]Video Games
The industries that have arguably benefitted the most from the advancement of technology has been the digital entertainment industries, consisting of Movies, Music and most importantly to this project; Video Games. The popularity of Video Games has exploded within the past 15 years, with the development of home and portable consoles beginning the boom through improved interactivity and is considered a key growth market. According to the NewZoo’s Global Games Market Report [4], In 2016, the video games market was worth $101.1 billion, but is expected to grow to at least $128.5 billion by 2020, due to the ever-growing popularity of this platform. Despite this popularity, video games have not made the leap to being widespread utilised as an educational tool yet, despite its potential as an effective method of enhancing education.
[bookmark: _Toc512514097]Motivation
Human behaviour is a complex topic that we are barely scratching the surface of understanding due to the large number of factors that come in to play to determine an individual’s behaviour, many of which are only theories. One of those factors is Motivation. Motivation is to do with why people act and think a certain way, which would be specific to every individual but many of the motivational properties could be shared by many others.  The behaviour of any individual would always have a motivation, even if subconsciously operating, purposely driving the individual towards the goal. Due to the theoretical nature of Psychology, motivation has been defined in a few different ways by different psychologists, with Rubin and McNeil in 1983 defining motives as a “Special kind of cause that energize, direct and sustain a person’s behaviour” [5], or alternatively with Miller’s 1962 definition; “The study of motivation is the study of all those pushes and prods – biological, social and psychological – that defeat out laziness and move us, either eagerly or reluctantly to action”[6]. Both definitions promote an idea that motivation can be encouraged by a 3rd party such as the environment or others. 
Motivation concerns itself fully with human behaviour, with even the basic instincts such as eating and drinking dependant on having the motivation to carry out the acts. A branch of motivation which isn’t as involved with the survival of the individual in the way of eating and drinking but is equally important is the Competence motives. In 1959, White [7] suggested that a major factor in our abilities to remain motivated over time is the capacity to confirm our sense of competence, allowing effective interaction with the environment. These competence motives are unlike the homeostatic drives of eating and drinking due to homeostatic motives being able to be reduced by for example eating food or drinking till the drive that would be hunger or thirst has been suppressed, resulting in no longer wanting to eat or drink temporarily until the hunger or thirst returns. Competence motives are continuous within every individual as a search for some sort of external stimulation, which could be achieved through a game. 
Motivation to play is commonly considered an individual being motivated to play by curiosity, exploration and manipulation, which could be applied to motivation to play video games but being dependant on the type of game. Despite the obvious reason for playing from a non-psychological aspect being the quest for enjoyment, due to no conscious intention of the individual to discover its inner workings, but to have fun through playing. If any learning is achieved from this type of playing, it would be considered incidental. Playing and Learning were distinguished by Piaget in 1951 [8], by Play being performed for its own reason of playing and fun, and learning being performed due to an external aim or purpose, such as would be achieved by the traditional learning methods such as reading and listening. But, thanks to video games, it would be possible to combine both playing and learning within the confines of a video game, to make it educational while having fun playing. 
[bookmark: _Toc512514098]Motivational Strategies
Within motivational applications, there are many features that are shared with other applications that are effective ways of boosting motivation, be it within the app or in the real world. These strategies have been found to be effective by either primary research by a company such as a developer that deploys it within their own material, or by secondary research conducted by 3rd party groups for the good of others such as a survey company. Here are some examples of the strategies deployed in applications and games. 
Don’t Break the Chain/The Seinfeld Hack
A basic idea but capitalised successfully by successful actor and comedian Jerry Seinfeld, the idea of “Don’t break the chain” is based on continuous repetition of a task over a set amount of time, as if forming a daily streak. The only objective Seinfeld strived to complete while using this strategy was to complete the task daily, so if the progress was marked on a calendar, the continuous marks of completion would provide motivation for the individual to continue to make the streak longer and not break it. The other aspect that applies in this strategy is the possibility of forming a positive habit after a certain amount of repetition. According to a study by Benjamin Gardner et al [9], the common misconception that habits can form after 21 continuous days of repetition is a myth based from claims that plastic surgery patients adapted to their new appearance after 21 days, apparently forming a habit. Despite these claims, relevant research into the field of habit formation has found that a habit is more likely to be formed after an average of 66 days from the beginning, despite variations in the participants’ behaviours [10]. Forming a habit can be motivation enough to conduct a task daily as the task has become second nature for the individual and therefore requires less effort than when beginning the task. Despite the Seinfeld Hack being a popular strategy of motivation, there has been very little research into his method of motivation. 
Goal Setting Theory
Many people set their goals for the year as part of their new year’s resolution due to the new year marking a potential clean plate to start afresh to achieve a goal such as go to the gym, lose a bad habit or even learn a language. While many individuals fail to keep up with their resolution, many still strive to reach their goals. Setting a goal can motivate an individual to strive for that goal by different ways such as people who want to lose weight or gain muscle can set a weight goal or visualize themselves after completing their goal. Edwin Locke proposed a theory in 1968 [11], that setting a goal or target can have an effect on motivation and in turn, performance. He managed to summarise that harder goals can produce a higher level of performance to strive for achievement than simpler goals and that setting a goal can end in a better result than if no goal was originally set, or the target was to “Try your best”. As there was an improvement in performance proposed, this could be drawn from an improved source of motivation. This strategy of motivation is more popular among business management to increase employee performance and output. Later on, in 2006, Edwin Locke and Gary Latham [12] argued that in order to influence and individual to a specific behaviour, such as high productivity, it is vital that the person have a view of what is expected. As a result, a goal can be the clear view required to channel the individual’s behaviour for higher performance and provide the motivation. 
Reward Motivation Theory
Getting rewarded is a pleasurable experience for an individual as it emphasises an activity that has been completed by a person that is worth rewarding. The possibility of getting rewarded can be enough to motivate an individual into attempting a task that may carry risks, but the ratio of risk vs reward and the tolerance can vary between every individual. In a research review by Dragana Jovanovic and Marina Matejevic [13], they managed to summarise from many studies that rewards influence motivation within students for better outcomes, despite some early studies contrasting this conclusion, although many of these studies were keen on the positive motivation achieved through negative motivation. While getting rewarded is a positive experience on one side of a coin, the other side of the coin contains the negative experience of punishment for failure or breaking the rules. Both approaches can yield differing results between individuals and should therefore be balanced when being utilised to provide motivation. A real-world example of this is when training a dog, rewarding with a treat for good behaviour or a punishment such as deliberately ignoring it. Another example utilised in schools is a star chart with a reward after a certain number of stars for good behaviour or punishment such as detention for bad behaviour. Such as an effect of rewards vary by the individual, the effectiveness on that individual can change at different times as Stephen L. Franzoi states in his book, “Psychology: A Discovery Experience” [14]. An example of this could be food which can be good motivation while an individual is hungry but at other times, the effectiveness may be at its lowest. 
[bookmark: _Toc512514099]Motivational Apps
Applications, mobile and other, have been using elements of motivation in their design to achieve different goals and outcomes. These applications can range from motivating the user to continue using the current application to even providing motivation for day to day life, outside of the digital world. Here are some examples of the different motivational apps available today. 
Motivate: Daily Motivation
Motivate: Daily Motivation made by Brave New Logic[15] is an iPhone app which provides the user with daily videos curated by the world’s top mentors in motivation. There are a variety of videos available on the application itself which aim to inspire and help motivate the user to deal with topics such as Desire, Self-Doubt and dealing with haters. There is new content posted daily on the application, with the user having the ability to save their favourite videos for future use. As an additional feature of the application, the audio will continue to play in the background allowing multi-tasking by the user if they wanted to listen without the visual aspect of the video. Along with the common ability shared by most modern apps of the ability to share the content to a 3rd party application such as social media, Motivate provides the option of a push notification reminding the user of new content on the application. This notification can be tailored to allow the user to decide when they wish to receive the reminder, such as a free period to watch. 
More of a collection of motivational videos than a motivational application, the aim behind Motivate: Daily Motivation is to help an individual in day to day life with dealing with issues and problems that could arise or even to help begin the day on a bright note, rather than keep the user motivated to stay for long within the application itself. Being an application with such a small amount of content is working in Motivate’s favour due to all the content being accessible on one screen without need to navigate annoying menu’s and the user will be more motivated to use the application knowing it won’t take long to use. 
Fabulous – Motivate Me!      
Fabulous[16] is an application designed to help individuals build a healthy lifestyle by including information such as advice, guides and programs to inspire the user to become healthier. The range of content on the app includes weight loss advice, healthy habits tips, fitness programs and more to help motivate the user to continue to build a healthy lifestyle. One of the best features of Fabulous is the ability to set up a morning routine and plan goals for the rest of the day to help establish a routine and monitor the progress accurately. In addition to these, there is also a feature where it contains guides for alternative healthy habits such as stretching, yoga, power napping and so on. The user interface is simple with most of the options illustrated clearly with easy to use navigation contained in a colourful theme, being aesthetically pleasing. 
The creators of Fabulous aimed to use behavioural economics research in order to help the users to establish the healthy habits intended to be taught within the app, using these guidelines to design the application, all the way down to the user interface[17]. The use of storytelling to provide the user with an experience that is like their own personal adventure or journey is effective for motivation as it portrays a more personal and individual feel, being less like and application and more as a personal journey to a better life. Fabulous allows the user to control which routines they wish to participate and pick up, giving the effect of a sense of control which subliminally is helping the user to remain dedicated to achieving a goal they decided upon themselves such as a good morning routine. 
Forest: Stay Focused
In this modern era, many users of smartphones are highly dependent on their personal device, but this high dependency can result in the user’s productivity taking a blow due to the constant usage of the smartphone hindering efforts and distracting the concentration away from what’s important. This is where Forest by Seekrtech[18] comes in. Created by SeekrTech, the application allows the user to plant a digital seed in the application and over time, the seed will grow into a tree. But, if the user leaves the application or uses the phone to conduct activities like social media or games, the tree will wither. Forest relies on promoting the sense of achievement once a tree is grown and allows even more trees to be grown. As extra features to improve the app, SeekrTech has allowed the user to compete with friends and strangers around the world, as well as a reward-based system where more tree species become available the higher the achievement that is achieved.
Forest: Stay Focused’s encouragement to motivate and inspire users to not use their mobile device contains a few advantages as well as a few disadvantages. Despite it being positive that an individual is being productive and not using their mobile device from the motivation this app provides, it can also be detrimental to the effort of the application if a user keeps checking their device to view the progress of the tree, making itself an obstacle to good productivity. Also, despite being great at teaching good time management to users and helping treat mobile device addiction, users could be discouraged from use if there are still too many distractions while trying to use the application, meaning they could quit the application early to reply on social media or even stop using the application completely if they decide to deem it unnecessary. 
Habitica: Gamify Your Tasks
Gamification is a major talking point while educational video games are concerned due to the requirement to make learning interesting and easier. Habitica from HabitRPG[19] helps the user to treat life like a video game to help stay motivated and have fun while conducting daily tasks. Following the creation of an avatar, Habitica awards experience points to the user for completing tasks and goals that allow the avatar to be upgraded, both aesthetically and statistically, promoting motivation for the user to build the avatar they desire. As more experience accumulates, more unlocks become available, ranging from armour and pets to skills and quests. As always, there is a social aspect to the application where friends can also be interacted with to for example, fight monsters. 
Habitica is an excellent example of an application that provides motivation to complete tasks within the application by completing tasks in the real-world simultaneously. Thanks to the daily to-do tasks being all dependant on what the user’s desired routine and tasks are, the user isn’t required to go out of their way to fit in activities that aren’t essential to what they are trying to achieve but are a part of what they want to get done. Also, Habitica offers community quests where they encourage users to complete tasks that can help their wellbeing such as helping their mental wellbeing by writing down things the user was thankful for that day to boost positivity. The combination of listing all the tasks to do and rewarding their completion is a great motivational tool to use within the application and a great example of successful gamification. 
Snapchat
Snapchat[20] is a social media application originally based on taking temporary pictures to send to friends with funny captions or emojis. At the beginning, the snaps would only last a few seconds and to ensure the pictures were not seen any longer, a measure were taken such as a notification alerting the sender that the recipient has screenshotted the picture. But as time has gone on, Snapchat’s features have expanded widely with news platforms able to present the news within the application, stories have allowed the user to share a picture with everyone at the same time, snap maps allow users to locate their friends on a highly accurate map and snap memories has allowed pictures taken in the past and opted to have been saved to be resent to different people at the owner’s discretion if wanted. These features have all contributed to Snapchat’s popularity over the past years and its continuously growing user pool. 
Despite not appearing as a traditional motivational application, the social media app Snapchat uses elements of motivation to encourage users to continue to use and enjoy. One of the methods snapchat uses is by rewarding consistent usage with ‘snap streaks’. These streaks are achieved by communicating with the same person for a minimum of 3 day consecutively, appearing as a flame next to their name. As the streak of consecutive contact continues to expand, the number also increases. In the past 2 years, snap streaks have been taken very seriously by a few people as reported in the media with severe emotional distress caused by losing a streak with a fellow user. Another method snapchat uses is the concept of a snap score, improved by communicating or using snapchat. A Snap Score can be an effective motivation for a user to increase the score to compare with fellow users, introducing a further incentive to use this application. Also contained in Snapchat is the Trophy Case; an achievement-based idea where after conducting certain tasks, a trophy is awarded into the case to commemorate the occasion and possibly be shown off to fellow users. These 3 methods of motivation are effective within Snapchat as shown by its continued popularity. 
Duolingo
Duolingo[21] is a multiplatform application that hosts over 68 different courses that teach over 23 languages. Duolingo is available on many platforms ranging from a website and windows applications to the android and iOS mobile platforms. With an userbase of over 200million users, Duolingo aimed to provide free language education to the people. Duolingo provides the opportunity for the user to practice speaking, reading, listening and writing within their desired language via playing games and answering questions, following the lesson. According to Duolingo, 34hrs of using Duolingo to learn is the equivalent of a semester of university level education, with the application also beginning to be utilised within the school environment in lessons. 
Duolingo’s motivational property depends on the user continual use of the platform every day. Keeping track of a streak count of how many days in a row has been spent learning the language, Duolingo uses the idea of Don’t break the chain to trigger a motivational boost to help the user continue to return to use the application to provide more effective teaching and easier learning, effectively exercising the brain daily. If the user would miss a day of Duolingo use, they could find it easier to skip another day rather than go back to use the application. Also, an incentive used by Duolingo to motivate usage is the ability to have short and quick lessons that can be completed within a short period of time, allowing normally too busy users to be able to complete a lesson in a spare few minutes. The idea of small and precise lessons may also appeal to lazy users who may be put off continual usage due to an assumed difficulty of the lessons and therefore may also positively affect the user’s behaviour, encouraging positive habits. 
[bookmark: _Toc512514100]Games with Elements of Motivation
Like normal applications, many video games have also been developed to promote motivation to continue playing, for more selfish reasons such as to boost their revenue with the occasional game being aimed for more selfless reasons such as helping the user also. These are some examples of games that have elements of motivation such as those discussed earlier in this literature review.  
Fire Up!
Fire Up! is an arcade style video game available on iOS from 2 star games and voodoo[22]. The objective of the game is to keep moving forward towards and through the walls made of numbered blocks which act as the blocks life points. The user is only able to control the horizontal movement of the character while the shooting is continuous, as well as the vertical movement. Once a block has been hit the designated number of times, it is destroyed allowing passage for the user to go through to the next wall. If none of the blocks that make the wall are destroyed and the user collides with a block, the game is over as the character gets destroyed. The scoring system is based off the points that the user has taken off the blocks life points and are accumulated after every game to allow the user to upgrade the shooting speed or strength of the character ready for the next round of play. Along with the levelling up of the stats, the blocks also gain more life points the stronger the character gets for the game to remain competitive and a challenge for the user. Along the way up the walls, there are powerups that grant the user temporary boosts such as rapid fire, stronger bullets and a multi shot function. The game keeps a record of the highest intake of points achieved in a round for the user to aim to beat that score. 
The main motivational element behind Fire Up! is the constant progression through the levels leading to repetitive play. As the user plays and upgrades the character, the game begins to get harder at the same rate leading to the game remaining competitive rather than going to easy or too hard too soon. This would give the player an urge to continue playing and upgrading the character to see the game become easier despite no chance of that happening. Another motivational factor in Fire Up! is the game keeping track of the record score. This constant reminder of the high score plays on the urges of the player to accept the challenge set by themselves and beat that score, only for it to increase every time that happens, resulting in further use of competitiveness to motivate a user to play on. 
FIFA 18
FIFA 18[23] is the latest instalment in the FIFA football video game series developed by EA Sports. As an annually released video game, FIFA is a football simulation game that contains new updated features on the previous instalment ranging from game mechanics and updated kits and team rosters to occasionally the new game mode. FIFA features many different game modes allowing offline play within modes such as Career mode, tournament mode, the Journey story mode and kick-off with many more game modes playable online such as Ultimate Team, Pro Clubs, Seasons and Match day live. Career Mode allows the user to take control of a team or player and guide them to glory via transfers and full control of a squad of players within a game while tournament mode only allows the user to control the current real-world squad of players the club offers to achieve the trophy upon winning the league or a cup. The Journey story mode differs to career mode in which the user takes control of a single fictional player and makes decisions that affect the career path he will take within his life and on the field. And then rounding of the offline game modes is Kick-Off game mode where it allows a one-off match between the User and the AI or other local users on the console, being the classic game mode for football games of the past. The online world allows more functionality to FIFA with Ultimate Team being by far the most popular game mode. The purpose of ultimate team is to assemble the best squad of players possible through trading and playing matches with players represented as cards with other users from around the world. The other online game modes Pro Clubs allows the user to control a single player during a match and complete achievements to boost the players attributes while seasons allows the user to control a team of players against other gamers online to climb through 10 divisions with victories. The final feature of online play, Matchday live allows users to monitor their supported clubs progress in the real world with news and table standing updates reflected within the game, as well as monitoring in form and out of form players and teams. 
FIFA’s motivational elements range from its expansive range of content and game modes allowing endless hours of play without being near completion to playing on the buzz of potential gambling while buying packs to get players. The objective of FIFA is to become the best player and to achieve that, numerous hours of play are required. To demonstrate that skill, the user needs to be high within the rankings of the different game modes, yet again requiring constant playing of the game, an example of successfully motivating the user to play on. Another motivational element within FIFA is the potential ‘gambling’ which occurs during the opening of ‘packs’, a package of random players within the Ultimate Team game mode, purchased with either in game credits or real-world money. The luck of the draw provides the user with a potential jackpot win that may distract the player from the fact that they could be spending real world cash to possibly get nothing in return, just the pleasure of playing or the rage of defeat, with the psychological trick of replacing the spending of real currency with a fictional in game currency that was purchased using real currency. 
Football Manager
Football Manager[24] is another football simulation video game like FIFA but developed by Sports Interactive and goes along a different route. Unlike FIFA’s approach of allowing the user to control the players on the field, Football Manager only allows the user to control the actions of the players via tactics and training done before hand, just as would be done in the real-world football. Football manager aims to recreate as much of the real-world management experience as it can. Ranging from real injuries and attributes decided by over 1000 worldwide scouts to provide the most accurate representation in game (the Football Manager database is used by many top teams to analyse and scout for real players) to control over the club’s finances and tactical decisions that can be the difference between winning and losing. In addition to the complexity of managing an individual club, users also must deal with real world mechanics that can affect in game play such as finances and transfers with mechanics such as Brexit being accurately simulated with varying degrees of harshness. Football manager aims to be the most near real experience a user can have to managing a real-world football team. 
Football Manager manages to motivate many gamers to continue playing by not allowing instant success to be achieved within the game. Endless hours of play are required to establish a successful career within the game with many factors needing to be managed and constantly changed to maintain the success. FM requires constant changes of factors such as tactics due to the artificial intelligence of the opposition beginning to figure out the best way to challenge the player if a repetition of the same tactic is used numerous times. After the season is complete and the endless hours have paid off with a potential successful or unsuccessful season, the player is encouraged to continue playing to establish a successful period for their club or potentially move on to manage another and lead them to glory also. 
Pokémon Go
Launched in 2016 by Nintendo and Niantic[25], this Augmented Reality Pokémon game became an instant hit with millions of players. Players had to physically move location to discover and capture Pokémon monsters in augmented reality with their mobile phones on a map canvas. After accumulating enough, users could challenge other players that had control of special locations called Gyms to take control for themselves. Nintendo and Niantic host special events which can change the type of Pokémon available within a certain place such as a rare appearance being more likely to appear. As more Pokémon are caught, the user levels up which allows even more Pokémon to appear within the range of the user. The collected Pokémon can be levelled up by experience gained from capturing previous Pokémon and can possibly evolve into another form at later levels. 
Pokémon Go was a useful application to encourage people to go outside and exercise through walking around, by capturing different Pokémon that generated around the area. Many applications have attempted this feat of encouraging people to go outdoors with few being successful and going viral. Pokémon Go also managed to motivate people to continue playing by rewarding continuous play with progression such as newer Pokémon and more. This rewarding ‘good’ behaviour is an effective tool that may be a play on our primal instincts, with many animals within the animal kingdom showing signs of learning after being rewarded for their actions such as training a dog with treats etc. 
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Video Games have long been associated with the taboo of being detrimental to an individual’s health, physically as well as mentally. Although there have been many studies into the effects of video games on humans, there is still uncertainty into these discoveries with many reports clashing over the study of the same subject, with many supporting the ill effects of video games but others supporting the positive effects video games can encourage, leading to nobody knowing for certain what is the actual effect of video games on the human body. 
A common drawback for using video games as a part of learning is the apparent risk it may have to the physical and mental health of the users. There’s a common stereotype where games are said to promote laziness and lack any mental ability and function required, but on the contrary, video games have been proven to promote many mental abilities [26], as well as some physical abilities such as hand-eye coordination as reported by The Scientific American Mind [27] and improvement to eye function[28]. Despite the evidence supporting video games, some reports show attributes such as social skills declining in children and teenagers addicted to video games, as published in a 2010 report[29].
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During this section, the research and developmental methodologies used during this project will be discussed. The research methodology is the strategy that was undertaken to retrieve the information, both background and current to complete the research. Completely dependent on the nature of the project, the research methodology between similar studies can differ by the researcher therefore it is vital to outline a clear research method to allow replication of the study. The developmental methodology has a similar purpose to the research methodology although rather than designing the research, it outlines how the software will be developed, allowing an insight into the developer’s train of thought. 
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Due to the complexity that can be accompanied with discussing the research methodology, the stages of the Research Onion [30], were developed to simplify the layers of a research methodology will be used. 
[bookmark: _Toc512514105]Research Philosophy
The first layer details the research philosophy that has been adopted for this project. Ranging from Positivism which Levin[31] goes along the lines of there being a single truth, or a same result can be achieved through different studies to the Constructionism side of the spectrum with Jean Piaget as stated by Ultanir [32], suggesting that individuals give meaning to the results and there are many different truths possible from the same study. A scientific study would commonly go for the positivism approach due to the certainty and reliability of the results achieved being repeatable. Although for this project, due to the uncertainty of human nature associated with motivation, as well as the unreliability of proving psychological theories, an approach that accommodates the possibility of different truths is required, therefore a mainly Constructionist approach to the research is required. Despite this, certain aspects of the research will allow for a more positivist approach to some methods of data collection at times. 
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The second layer of the Research Onion defines the approach taken to the research, split to two types; the Deductive and Inductive approaches. The Deductive approach[33] takes the route of developing a hypothesis based on a pre-existing theory and best suited to potentially proving a hypothesis is correct. The Inductive approach[34] meanwhile takes the different path of only generating a hypothesis after the data has been collected and analysed, allowing it to potentially coincide with an existing theory. As with the first layer, a scientific approach would benefit from the precision of a deductive approach but due to the uncertainty surrounding the psychology of human motivation, the Inductive Approach would be best suited to this project because the motivational factors found will be formed into the study and the deployed in the development to test its effectiveness in motivating a user to learn. 
A secondary part to the approach while conducting research that can be decided is also drawn down to two main types; either a Quantitative or a Qualitative approach. These two approaches have a major impact on which methods of data collection will be used. The Quantitative[35] approach depends on the measurability of data and is commonly used under a positivist philosophy due to the hard figures it produces from collecting large amounts of data and calculating the statistics. The Qualitative approach[36] on the other hand is commonly accompanied by a constructivist approach due to its exploratory nature, resulting in non-conclusive findings and data that would not represent an accurate generalization if used. Therefore, because of the formerly chosen parts of the methodology, a Qualitative approach will be taken due to the nature of this project allowing an initial understanding into the factors that can motivate students to learn being discovered, creating a base for further research to act and improve on in a more precise way. 
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The next layer of the research onion is the Research Strategies that will be used during this project. There are many different strategies that can be used to retrieve information during research ranging from the more direct interviews and group discussions to the more indirect methods of reviewing literature and Grounded Theory. But to maximise efficiency, little data collection methods will be used in this project to form the research strategy. 
Review of Literature
As seen in the previous section, a review of literature[37] was undertaken to gather an overall outlook on not only the studies that have been conducted before, but to form a picture of what strategies of motivation work best within video games and learning. After examination of the literature, ranging from books and journals to real world applications of these motivational techniques, the information gathered can be summarised and used to develop the hypothesis to examine further. A review of literature can be an effective method of data collection, not only due to the secondary research nature that can be accurate in some cases if the literature is accredited, but to the time saved by not having to collect the data yourself before beginning to work with it. An author of a journal article could have spent a long time gathering, examining and summarising data that could be of use to this project, therefore a review of literature will be used. 
Survey
A survey will be used to gather primary research information from the players of the game to get further, more detailed information. Despite being a quantitative approach, the survey[38] would gather insightful feedback from the user of the game and provide an opportunity to highlight what worked well and what could be improved on. Despite only a small sample of people using the game, the results of the survey can be used to make simple generalisations on the feedback provided. 
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Due to the deadline for submission of this project, the only suitable choice of time horizon is cross-sectional. The cross-sectional time horizon[39] works perfectly within a deadline due to collection of the data at a certain point within the timeline of the project. This approach guarantees data whenever it is needed, in this case, before development of the game in the case of the review of literature and then again at the time the action research and survey are carried out to gather feedback. This approach would work better than a longitudinal[40] approach where the data is gathered over a long period of time repeatedly, meaning the results could change dependant on the time of year or other external factors, useful to study change in something. 
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To decide if the project has been a successful in achieving its aims and objectives, it must be evaluated under different criteria to ensure the route taken has covered all the necessary bases discussed. The evaluation must critic the deliverable and ensure it has adhered to the requirements set out during the design phase, by simply comparing the final deliverable with the MoSCow  prioritisation technique[41] results used to simplify the requirements into 4 simple categories; What it Must Have, Should Have, Could Have & Won’t Have This Time, which can be seen in Appendix B. This method is superior to a standard priority scale due to the definitions of each category already defined in the heading rather than numbered or on a scale of high to low and the result of this method will give a clear vision of what to expect. After ensuring the product meets the requirements, it is important to evaluate the quality of the deliverable and to do that, a survey will be given to all the individuals which have tested the game. A survey[42] allows the collection of data through their response to questions and is perfectly suited due to the qualitative strategy undertaken for this project and the psychology side associated with it[38]. 
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The importance of testing cannot be underestimated[43]. Testing allows the developer to ensure the deliverable is working as intended without any bugs which results in overall consumer satisfaction[44]. There are 4 key methods of testing that will be used during this project; Unit, System, Usability and Acceptance Testing. Unit testing regards the detailed testing of each small unit of code to ensure the contribution of each fragment is working correctly to benefit the overall function and system. System testing is the high-level testing of the system to ensure each function is working as intended to the desired performance of the system. Usability testing evaluates the interaction between the interface and the user to ensure correctly working interfaces and so on. The final testing, the Acceptance testing is evaluating the system with regards to the requirements and needs, ensuring the application is what is required. 
After receiving the results of the survey, they will need to be analysed and deciphered for answers and conclusions to be drawn from the data. As it is a quantitative approach to data collection taken in a qualitative approach strategy, the data received will need to be translated to able to be deciphered in this strategy. Some of the data from the survey will be able to be displayed as a difference between two occasions in the form of graphs and so on. The main statistical analysis will be to produce an average based on the quantitative results received from the survey to show the mean figure of the results. The other statistical analysis techniques that could be used would be to find the median and the range of the results. Despite being basic statistical functions, these techniques are good enough to explain and see a trend in the data while being simple enough to understand for discussion. 
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There are numerous development methodologies available to choose from, each with their own unique benefits and disadvantages. Most methodologies have been developed with group orientated projects in mind therefore adaptations to accommodate this lone developer project has to be considered. There are two main types of developmental methodologies that can be taken; an Agile Methodology[45] or a non-Agile Methodology. The major difference between the two is that agile methodologies take an iterative approach to development, developing and improving the solution in cycles while the non-agile methodology do not. Examples of both methods include the agile methodologies of SCRUM[46], eXtreme Programming[47], Feature Driven Development[48] and Rapid Application Development[49] while examples of non-agile methodologies include the Waterfall model[50] and the Spiral Development method[51]. 
The type of method chosen for this project will be an agile methodology due to the reduced risk it carries compared to a non-agile approach in fixing issues as development goes on rather than testing at the end of development and the faster deployment time it can carry to produce a working prototype for demonstration. But as stated earlier, adaptation will be required to allow these methodologies to be used by a single developer. 
The Development methodology chosen for this project will be the SCRUM methodology, with some features of Feature Driven Development incorporated to help with adaption to accommodate a lone developer. The SCRUM methodology was chosen because it is a popular and proven methodology used in modern day development, providing evidence that it can be used effectively to develop a working final product. Another reason is the straightforward nature of the SCRUM methodology, defining all the events and roles, leaving little room for confusion and providing enough details to proceed to be productive throughout. The final reason for this selection is the main reason for choosing an agile methodology, which is the iterative nature of development allowing ongoing adaptations allowing any mistakes noticed upon review to be fixed during the next “Sprint” cycle. The adaptations applied to accommodate a solo developer include reducing the “Sprint” cycle length to a week, therefore allowing a shorter development timeframe yet a high intensity schedule and adapting the team meetings aspects to be either some time to work on the design or conduct a review of progress due to not needing to debrief a team of other developers required. The Feature Driven Development aspects incorporated into this will be the feature parts, the SCRUM development of each iteration will attempt to be deploying features independently. 
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Due to the nature of this development, Unity[52] will be used as the development platform for the solution. Unity is a multi-platform game engine which is used to develop 3D and 2D Games for a variety of platforms, from mobile to consoles to computers. Unity was chosen because of the simple yet advanced functionality it possesses, being able to develop high quality prototypes within a short space of time, and the large quantity of in depth documentation it possesses, from tutorials[53] to a library of every command possible[54]. Unity has many advantages which would benefit this development. The first main advantage is that Unity contains everything that is needed to produce a game with no extra software required. Everything from gameplay to graphics and audio can be developed within this software, saving time on development of a game engine while an already tried and tested engine exists. The second advantage of Unity is the freedom it grants to experiment with your own development in a time efficient manor, such as building a new feature which might not have been attempted under another game engine or a new build but can under Unity thanks to its functionality. The final outstanding advantage Unity has over other game engines is the ability to develop for multiple platforms at the same time. Unity supports most modern platforms and for an application of this nature, could be useful in the long run for providing solutions on consoles as well as mobile platforms to reach a bigger audience. And as Unity can use Visual Studio[55] as the code editor for its scripts, there is already some familiarity with using this software. 
The only other hardware and software used will be a Windows 10 desktop computer. Windows 10[56] is one of the most common operating systems in use due to its widespread support for numerous applications and technologies such as Unity, and because of its popularity, the solution can be tested rapidly without need to export and find another platform to test the solution on rarer hardware and software. 
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As stated above, Unity will be the development platform that will be used during this development and therefore, a programming language will be required to implement the solution. As a result, C# has been selected as the main programming language of this solution. C# is a scripting language from the same family as C and C++, with the framework available at [57], sharing many of the same data structures and features, meaning the learning curve for C# will be easier for the developer and it is also Object-Orientated. C# is also the default language for Unity scripting therefore it has a large amount of support documentation provided by Unity to support development[54]. 
An extra tool that wouldn’t normally be required for a game development but is necessary for this solution is an English and a Welsh Dictionary. As the content of the game will be teaching Welsh from a pre-existing knowledge of English, an accurate translation of everything will be required as is expected. Despite many Welsh dialects, the same words will be known from the Welsh Dictionary and therefore is essential that correct terms are used to allow communication through Welsh, regardless of locale. 
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During this section, we have discussed the research methodology and the development methodology that will be used to implement the solution during this project. The Constructionist philosophy paired with the Inductive approach will coincide with the uncertain nature of human motivation, through the discovery of motivational techniques that will aim to provide a base from which to work on implementing within the solution. By finding the motivational techniques used by many applications and organisations through a review of literature and the implementing the best findings within the solution, the Survey will provide the best feedback on which of the implemented were most effective. The SCRUM methodology adaptation is an effective methodology to use because it allows a quick turnover of results which would provide an early prototype as well as enough simultaneous design and planning to allow continuous development and guidance throughout. Partnering the SCRUM methodology with Unity is an effective method of producing rapid prototypes that can perform on multiple platforms if is needed and provide a professional standard solution with its widespread documentation. 
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During this section, we will be discussing the design & implementation decisions undertaken during this stage of the project. The design section will outline any key and relevant design decisions undertaken to give an understanding of how these decisions help to achieve the objectives and then further progressing towards the aim. Following the design section, the implementation expands on the design decisions and describes the implementation decisions and techniques, also explaining any difficulties that arose during development. 
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A development of a game is required to teach basic Welsh to individuals from a knowledge in English to translate from. The learning process can be split into two parts, learning and measuring progress. The solution needs to provide short yet regular opportunities to learn and be suitable for anyone wishing to learn the language. Simplicity is key due to different generations having different technological knowledge/literacy. The solution requires a method to test knowledge and progress of learning, and the opportunity to compare understanding with other users. An easy method for control is a must. Optionally, the game could contain features which provide extra information apart from the lessons. The final must for the game is to incorporate motivational techniques and mechanics which will encourage learning in the short term as well as in the long term. See Appendix B for a simple representation of the requirements used during the SCRUM Planning Phase. 
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Simple Menu System
A key asset to motivating users to play a game as well as return to use is a simple menu system to allow ease of use. For this application, due to its target audience being individuals with intent to learn Welsh and not tied to an age demographic, potential users may vary in their experience with technology and games. But what must also be noted is that different platforms have an effect on which kind of menu is best [58]. Therefore, a simple welsh themed background of red with the buttons clearly marked with large white text should perform well compared to a menu screen with animations and many other features going on. Therefore, a minimalistic theme will be used for the game’s menus. 
Short Daily Lessons
The most used games and applications are the ones that give the user the ability to spend a short time using but can allow the user to spend as much time as they wish to spend on the application. Good examples of these are social media applications such as Facebook[59], Twitter[60] and Instagram[61] which allow short or prolonged visiting, depending on the user and mobile games such as Angry Birds[62] and Candy Crush[63] which the player can play in different situations such as waiting for short periods or setting apart time to deliberately play the game. Therefore, providing an opportunity for users to spend as much time as they want, whether just 5 minutes or more is chosen to be implemented in this application. Also, as part of this key design consideration, the ability to pick up and play without much instruction plays a big part in the ability to spend minimal time playing this application. The daily lessons aspect of this feature is based on the Don’t break the chain motivational theory discovered during the research. 
Self-Exploring Levels – Learn on a Journey
Like in the application Fabulous – Motivate Me[16] discussed in the Review of Literature, the game will be developed to allow the user to be on a journey to portray a personal and individual feel, proven to increase motivation. Although the game will not contain any storytelling narrative, instead allowing the player to interact with the level maps as they wish, with no time or score noted to give the individual as much or as little time as they want to spend in the game. This will give the sense of control, which can be an effective way of motivation[17]. 
Textured Cubes – Instead of Floating Words
A key design decision not made easy was whether to incorporate floating cubes with the words applied as a texture or instead build each word individually out of 3D shapes to teach the welsh words. Both complexity and performance were considered in this design decision and after considering the resources and time taken to implement and process, the decision is to implement the words as textures on cubes. As the maps will be loaded from XML, as will be discussed later in the implementation section, the textured cubes will be useful in ensuring every word is represented on a cube without the possibility of losing half the word through a wall or the floor and during the loading stage, it will remain faster than loading multiple shapes that form a single word. This feature is more of an aesthetic design consideration than a motivational decision. 
Quiz Levels
To test the knowledge of an individual, there must be an element of the game which can allow the player to determine and demonstrate the progress they are making in their learning. As a result, similarly to how a normal lesson would determine progress of a student, quizzes will be implemented every few levels. Each quiz will be based on the words the player has learned in the preceding lessons in the run up to the quiz. The high score achieved will be saved after each attempt and displayed after the completion of the quiz to provide extra motivation to beat the previous high score. The quizzes will be timed to provide an extra boost of motivation and deter cheating through translation applications which would defeat the objective of learning through play. Also, a final test will include all the words taught during the lessons and a word from the interesting words feature which will be discussed next. This feature plays on two of the theories found in the research, the Goal Setting and the Reward Motivation theory as the quiz levels give a score and allow the player to beat it while also allowing the player to determine their progress. 
Interesting Words Feature
As an extra bonus feature, the opportunity for the player to learn a few extra words from a list will be provided. The words will be a variety of different topics and dialects and could be used to motivate users through giving them the opportunity to show off with these different words. Although differing to this application by most games incorporating Easter eggs secretly rather than publicly, this sort of feature was effectively implemented in Call of Duty Black Ops[64] where the user was able to break out of a chair on the menu screen and interact with the surrounding room to play mini games and so on. This feature is a small inclusion meant to be used as an extra incentive to learn Welsh, being backed by the Reward Motivation Theory. 
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To view the solution, and its code in Unity, see the attached DVD. 
[bookmark: _Toc512514121]Key Implementation Features
Unity
As discussed earlier in the development methodology, Unity[52] will be used to develop the game. Unity is the best possible development software for this project due to it’s all inclusive software package offering all the features that would be required. The Unity editor allows development of both 2D and 3D games which perfectly suits the quiz and learning levels combination undertaken here. The cross platform possibility is also a major bonus in the favour of Unity over other alternatives such as OpenGL[65]. 
XML Loading
As stated above, the application will make use of Unity’s ability to load and use XML files. This functionality allows different maps to be designed in an XML format and then used within the game, all in one scene. The process is simple: 
· Different Characters are assigned different roles. E.g. “.” = a Space & “|” = Wall & “a” = Cube
· The Game loads in the designated XML file and serializes the data. 
· The Layout Control Script will then build the map according the layout map codes assigned. 
· The textures are then assigned to the cubes according to which code was given to each texture before placing the player at the start position. 
This implementation technique allows for dynamically generated scenes which would not require the Unity editor to make adaptations and fixes to the layouts of the maps used. As XML is a commonly used and open format[66], documentation is available from both the Unity library[54] and online which helped with the implementation of this function. Also, a part of a module studied during the 2nd year of my course has given me a grounding from which to extend to incorporate into this project[67]. 
Single Scene used for Multiple Levels
Combining with the previous point, XML loading allows for a single scene with a script to be used to dynamically generate different maps from the same scene. This will save time in designing different scenes for every individual level of the learning levels. By dynamically generating the maps using the scripts, the hard work is done by the engine and all is required is to provide an XML of the map levels and the map will change depending on which level is selected. Another way a single scene is being utilised for multiple levels is the quiz scene. Each different set of questions is stored in an array and selected to be represented dependant on which level is chosen. These two methods will save processing power and development time for implementation. These features were also assisted with from tutorials from the 2nd year[67] and Unity[52] itself. 
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As with most developments, there have been difficulties and issues which have arisen. Here are the main issues which arose during implementation, with the majority being error on the developer’s part, but also including a difficulty pre-implementing. 
The Quiz Levels
Despite this difficulty occurring during a design phase of the SCRUM, there was two possible ways for the quiz levels to go. The first was the current implementation of a simple quiz with buttons and questions within a time limit while the second was more like the learning levels. The alternative implementation would have been like the learning levels although being a pairs game with a score and a timer. To differ from the learning levels also, the word textures which are coloured in the learning levels could have been implemented in white to ensure no answers were given away for the testing. This was decided against to offer a variety in the game to keep things fresh, although would be a good addition in a future rendition of the game, as well as the current quiz levels to mix things up. 
Dynamic Lighting
The first bug which kept occurring happened during the build stage of the game, after selecting any of the learning levels. Upon loading into the desired level, the scene would be minimally lit despite during preliminary testing the levels being well lit as intended. To solve this problem, the game required the lighting to be pre-baked rather than dynamically generated like the map. Therefore, after baking the dynamic scene once despite the multiple layouts from the XML file and the rebuilding of the game, the lighting was correct and working as intended. 
XML Loading Issue
The next bug encountered was during the dynamical generating of the scenes where the screen would not have a camera but upon further inspection in the editor, half the map was not loaded. This was down to the XML file containing spaces in front of each line of the XML maps and therefore considering those spaces as empty where no blocks are placed, pushing the real map a few blocks over causing the script to ignore the other blocks not within the designated length and width already set in the XML and generated within the floor game object. To solve this issue, all that was needed to do was to remove all the spaces before each line of characters in the XML file and replace them with a tab or an indent. After this, the maps load correctly with every block built. 
Incorrectly Placed Cubes
The third bug also occurred in the dynamically generating scenes. This bug concerned the blocks that contain the words and numbers. Upon generation of the blocks, they would be placed in the floor with only the tops visible to the player from their viewpoint. The blocks would still be correctly textured and rotating but would not be in their correct Y position. To solve this bug, all that was required was to set the translation of Y in the Layout Control for the block placement to the desired Y position and all the blocks would be on the same Y position at the correct height in relation to the player. 
Incorrect Set of Questions
This bug was discovered during the implementation of the quiz levels. As each quiz level asks questions about the previous set of lessons so the questions can test the progress of learning of the player, it is essential the correct set of questions are displayed. But unfortunately, only the first set of questions were displayed, irrelevant of which level was selected. Despite this, this question was easily solved by ensuring the array to store all the questions and answers was big enough and designating which part of the array to go to once a quiz level was selected e.g. Level 4 = Array [0], Level 7 = Array [1], etc. After this solution, all the questions and answers display perfectly, with each time limit also specialized to the current round. 
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Every software development requires thorough testing for reasons that range from ensuring that no danger is possible to the software and the hardware to testing for bugs and errors. There were 4 different kinds of testing utilised to ensure that the application works as intended and fulfils all the requirements necessary. 
Unit Testing
Unit testing is the testing of all the individual bits of code to ensure they all do their functions individually such as storing and manipulating data correctly etc[68]. Unit testing is also useful during development as it allows the user to know how the application is working to a deeper understanding and confirm it is working before moving on. Despite unit testing being most effective when utilised regularly, such as after every change in the code, for this project, unit testing was deployed after every feature was completed to reduce the amount of time it consumed, despite increasing the risk of larger problems being found rather than fixed while they were simpler. Thanks to the simplicity and documentation of unity, C# and the XML framework, the unit testing ran smoothly before being removed from the solution to ensure a high performance. 
System Testing
System testing[69] occurred following the completion of the project to ensure the whole system was able to work to full functionality and met the requirements set out in the design phase of the SCRUM. As a result, system testing does not require any knowledge of the inner workings such as the code to test, only requiring evaluating of the system compared to its requirements. Only required to be used after completion of the initial development, the system testing phase ensures each function behaves as is required and ranges from compatibility testing to sanity testing. For this project, the initial development undertook the first of its system testing, which discovered the bugs and errors discussed above, ensuring all was correct and following the requirements. After a few more system tests after every change to fix a function, the system was passing the system testing and following the requirements outlined earlier. 
Usability Testing
Usability testing[70] all comes down to the interaction between the user and the user interface of the application. Every system must be able to be used by its target audience, even if the target audience is a single individual, the system must allow the user to fulfil its purpose. As a result, it can be closely associated with system testing, but is measured and judged in a different way. The user interface is required to allow a user to interact with the application and therefore testing its usability is essential. For this project, the usability testing was able to be split into 3 different tests; the menu screens testing, the quiz levels testing and the learning levels testing. The menu screens testing regards ensuring the interface is simple enough to read every option and is understandable to allow a player to pick up and play without much prior instruction, which this application passed upon first round of testing. The quiz levels testing involved ensuring all the answer buttons worked, the correct questions and score displayed, and the countdown clock was working. As the prior usability test, this set of testing mostly passed with a single problem with the displaying of questions as was discussed above and by the next iteration, the problem was solved, and all the current set of testing passed. The final set of usability testing it the learning levels usability testing. After the initial rounds of testing discovered the bugs above, the application contained no more bugs although the only issue remaining within the game was the lack of instructions and guidance on how to proceed, with the only guidance offered in a text file outside of the application. 
Acceptance Testing
The acceptance testing[71] is the testing that compares the deliverable with the requirements outlined beforehand to ensure the product meets the requirements and the needs of the user. It is essential the product followed the requirements otherwise the solution could have been implemented incorrectly, having a knock-on effect on the motivational properties that were Must have for this project after the research. During this testing of the project, the “must have” requirements were all implemented successfully with the motivational theories all working as intended and planned. The next level of requirements, the “should have” requirements were mostly implemented, with the exclusion of a scoring system during the learning levels. The “Could Have” requirements were mostly excluded except for the Interesting Words feature which was implemented. The reason for a lot of the requirements exclusions was down to the time constraints of the project, with the priority on the “Must Haves” over everything else first then proceeding down the scale of importance. 
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See Appendix A for the Schedule of the SCRUM Methodology Undertaken. 
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After the testing and trial of the system, it is important to gather results based on the feedback from the players to analyse and recognise the strengths and weaknesses, as well as ensuring the product had the desired effect on the target audience. This section will discuss the results received from the survey used and conduct a statistical analysis on the data. But what must be noted is the small group of 5 individuals wouldn’t be enough to have a high accuracy results and most answer were quantitative. For the survey and the results, See Appendix B. 
[bookmark: _Toc512514127]Summary of the Results
Data on the game implementation was retrieved through a survey given to the player’s willing to test the game for the 2-week period. A few answers on the effectiveness of the motivational techniques and the mechanics that might not have performed as well can be generated from the feedback achieved. A negative answer of feedback reflected that the learning stages, being the stages where the maze was generated, and the words demonstrated as cubes was not as effective as intended. This could be down to the lack of a competitive aspect which plays a major part of most games influencing and not being motivating enough to encourage play despite being considered in the design stage of the project but later not included to concentrate on encouraging a personal journey of learning agenda instead. Despite that negative bit of feedback, the positive feedback retrieved from the data collected from the feedback on the game far outweighed the negative, supporting the information gathered in the review of literature such as the player’s willingness to return to play was effective by the encouraging of the daily use of the game, regardless of the length of time played. The reward theory motivational strategy and the goal setting theory both showed signs of improving the learning process also, with reward of inspiring a player to beat their previous high score and the setting of the goal outlined to learn welsh proving effective in motivating the user to continue. The effectiveness of these techniques will be discussed in more depth in the next section on evaluating the data gathered during the initial research.
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The individuals participating in this study were all young adults under 30 that were mostly female. There was a widespread in the welsh speaking abilities with 2 of the 5 being fluent and the other 3 being non-speakers. Of the 3 non-speakers, none of them had attempted to learn Welsh in the past but that was later discovered in the 6th question to be due to them being from abroad with no necessity for learning Welsh but were motivated to do so now with this application. Contrasting with the other 2 participants which were fluent Welsh speakers that were first language Welsh in their homes. On a positive note, improvements in the 3 individuals ability to speak Welsh were noted, with all declaring they had seen improvement and now considered themselves able to speak Basic Welsh, as seen in the figure 1 with the knowledge represented as scores with 5 as fluent and 1 as non-speaker.

[bookmark: _Toc512514158]Figure 1 - Progress in Knowledge of Welsh Graph
2 of the 5 were interested to see the motivational aspects in the game to see if they worked to form a habit and boost performance with the other reasons for using this application being between interested in seeing the developer’s interpretation of the topic and due to the game being provided for free, giving the opportunity to learn welsh cheaply. 
Moving on to discuss the game in depth, the User Interface scored 4.6 out of 5, demonstrating that the simple menu design was correct, allowing users of different abilities to use the application. A major negative in the gameplay section as the game was awarded 2.8 out of 5, implying that some of the levels might not have been as smooth and useful to learn as was intended. The quality on the other hand, brought back a score of 3.6 showing the right track was taken by going for the simple menu design and the levels themselves but with room for improvement. These results are also backed up in the next result of 2.6 for how motivated the users were to return to play although the reasoning provided ranged from a lack of interest to learn anymore Welsh and not enough content. The motivational theories implemented all scored highly amongst the participants, with scores of 4, 4.2 and 3.6 achieved respectively, demonstrating a correct path was taken while implementing the theories but more can be done to bring up the numbers. The figure 2 demonstrates the scores achieved by each theory. 
[bookmark: _Toc512514159]Figure 2- Motivational Theory Scores
 Every individual stated that the game had changed their opinions on educational video games with reasons such as the learning not being obvious and apparent as they thought it would, and this game being convenient when short of time and with an individual stating it’s better than reading books. Another answer to that previous question insinuated that the individual was going to investigate other learning applications such as Duolingo. The 80% of the individuals stated they play less than an hour a week of games while 1 individual played up to about 6 hours, showing a wide spread of both peaks of interest in video games with everyone stating mobile would be their platform and the same individual playing on a console. The feedback on the User guide was also positive with an overall score of 3.4 despite the guide being short and lacking much content due to the games simplicity. The overall rating of the game given by the individuals was a mean of 2.8. The low score was expected after the feedback from the questions regarding the game, but the feedback also provided a direction in which to improve the game which is beneficial to the outcome of the project. 
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The results achieved supported the research on the theories of motivation that were found during the literature review, adding further backing to the theories. The motivation built from these techniques helped the players to begin the process of building a habit despite it requiring a considerably longer period of around 66 days to develop a habit, but the feedback reported the application able to fit into everyone’s routine easily due to the flexible nature of the game. The goal setting theory, as discussed earlier, was dependant on the individuals’ ability to recognise the goal of the game, to learn Welsh. This goal, once set, provided a boost in the motivation to help with motivating the player to return consistently to the game to learn Welsh, encouraging focus on achieving the goal. The third theory of the rewarding positive behaviour proved to be effective despite the game itself not containing any rewards such as trophies or items, only using the knowledge the individual gains as the reward, due to the set goal being to learn Welsh. Despite all this positive feedback on most of the mechanics, a negative result returned from the test trial, being the failure to effectively implement an individual, personalized journey that benefitted the learning of most players, possibly resulting from the lack of scoring in the learning levels, which was one of the key design decisions made during the design stage of the application. A summary of the results received back from the surveys can be seen in the appendix.
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During this project, an educational video game was designed and developed. In this section, it will be evaluated compared to the aims and objectives outlined in the introduction and analysed to attempt to draw conclusive answers from the game. As the research undertaken in the literature review provided a grounding for the game, an evaluation of whether the data received from the feedback supports the research conducted. And to finish of this chapter, a discussion about the overall answers received during this project, as well as how to improve the game in the future. 
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As discussed above, the three theorised motivational strategies discovered during the review of literature being the Seinfeld hack or the Don’t break the chain theory, the Reward Motivation Theory and the Goal Setting Theory all proved to be relatively effective using the implementations in the game. The Seinfeld hack, or the Don’t break the chain theory ensured the players returned daily to play the game and therefore contributed towards being the motivation to actively or passively open the application and play for a few minutes or more, beginning the formation of a habit which could continue with further game content. The Goal setting theory combined with the Seinfeld hack to motivate users to return to the application but went a step further by encouraging focus on the goal at hand which was to learn Welsh, which was demonstrated in the feedback from the players. The third strategy of Reward Motivation was dependant on the willingness of the player to learn and engage with the game to get the most out of it. This willingness to learn can be seen to be not so great as the other 2 motivational theories have stronger scores. On top of the three theories implemented, the purpose in the learning stages is to experience it for the individual’s self, in a sort of personal journey. This approach encouraged the individual to forge their own path to the goal of learning, meaning no shortcuts could be taken and all the words had to have been at least seen if not learned. This approach seemed to work for a minority of those who tried the game with the others noting that despite liking the personal aspect, would have been further motivated by a competitive agenda for those levels. The motivation provided by the progression of the levels daily also benefitted from the motivation provided by the three strategies to get a player to return to play which was received from the individuals’ judgement of their own progress in learning welsh. This aspect of the game proved effective by not lingering on the same words for too long despite offering a refreshing of the words in a few levels, with a fresh map and combination of words on every level. Despite the game encouraging the player to progress to the next level daily, the ability to go back and redo a previous level was effective, especially in helping those who may have been short of time the first way round the maze. 
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The first step during this project was to decide and outline a set of aims and objectives to guide the course of this study, which would provide a guideline to completion. 2 main aims were set, each with its own set of 2 objectives to provide an open and flexible yet useful guidance to keep a high productivity.
The first objective of “To research popular motivational theories in psychology” demanded research be undertaken into the theories associated with motivation within the field of psychology. Due to the uncertain nature of psychology, there is no correct answers with all the studies being theories. Psychologists devise and propose a theory to study meaning there can be many possibilities and combined with the varied behaviour of humans, many methods of motivation are available. Following the research, 3 main methods of motivation proved to be the most popular and universally successful with a wide range of games individuals in studies; The Seinfeld Hack, Reward Theory and Goal Setting Theory.
The second objective of “To research Motivational Techniques and Mechanics Used in Video games” opens the research up to use video games and applications as a part of the research. Due to the size of the video games market, a considerable investment into research is necessary to be able to develop an outstanding game, which is where Psychology comes in. Games employ psychological tactics to entice the player to keep playing or other such manipulations which rely on motivation. Therefore, research into video games and their methods was completed successfully, providing answers and motivational mechanics such as employ difficulty as a factor, either making the games motivation increasingly hard or easy and further demonstrating the theories found by the first objective such as getting Rewards and the Seinfeld Hack.
The third objective, “To Implement the Motivational Elements into the Game” requires a video game to be developed, implementing the theories discovered in the first two objectives as methods of boosting motivation to promote and improve the learning experience, potentially encouraging improved retention of the information over other methods of learning such as the classroom or learning from a book. This objective closely links up with the fourth and final objective of “To Promote Learning through Gameplay” which relies on the third objective to be completed simultaneously, both acting to benefit the user’s knowledge of welsh. Both objectives were implemented and despite the short period of testing, the early signs are positive with the survey returning feedback that most of the implemented techniques are working as intended, even if at a simple level. 
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Following the relatively successful evaluation of the objectives, the next step is to evaluate the overall aims of this project in which the objectives were designed to assist in meeting. The first aim, “To investigate the techniques and mechanics that Promote Motivation” required an in-depth research into the different theories behind human motivation. Both objectives for this aim were dependant on researching different aspects and agendas of motivation, being popular general theories and pre-existing gamified techniques of motivation. Both sides of the research were completed successfully, providing useful information and plenty of detail to be able to adapt for use in a game, which leads us to the next aim. The second aim of this project was “To Develop an Educational Video Game incorporating Motivational Techniques” which outlined a requirement to build on what we discovered in the first aim and use it as a foundation to build an educational game using elements of motivation to improve the learning experience. A game to teach Welsh was created and implemented with gamified versions of the motivational theories discovered and adapted mechanics from a range of applications, like the interactivity of a personal journey. The game was successfully developed and fully implemented, and according to the feedback received, was on the right path with using the correct motivational elements despite lacking enough content to last a longer period than the 2-week period of the user testing. 
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During this chapter, most of the information discussed during this project will be summarised to tie up the loose ends and provide the key points. After, to finish the chapter, the potential avenues of research that could further be explored will be identified based on the results of this project. 
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During this project, the potential of teaching through motivation was explored. Beginning by setting the aims and objectives to guide the course of the project, the research was undertaken to discover and explore a wide range of topics that can be useful and relevant to the topic from motivation and its theories and techniques to video games and their motivational mechanics and finishing on the health effects of video games. The methodologies of research and development were then chosen to provide the best possible environment to complete both aspects of the project successfully without ending prematurely, which lead the project to finally using all the information gathered until then to design and implement a fully functional video game that teaches the welsh language. After the implementation, a phase of testing the solution and retrieving of feedback was achieved before an evaluation of the solution was used to draw the project to a close. 
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The research conducted returned many potential avenues of motivation that could be used to motivate a user to learn through playing a video game but to ensure accuracy and effectiveness, only 3 theories were chosen; The Seinfeld Hack, Goal Setting Theory and Reward Motivation Theory. As video games companies explore motivation also, techniques deployed in a range games were also explored, leading to the discovery of a few mechanics such as the effectiveness of encouraging a personalized journey. To implement these mechanics into the game, the research methodology was decided to adopt the research philosophy of a Constructionist which leads to take a Qualitative and Inductive approach, which were for the best. A review of literature and a survey was used to collect data for the results as part of the research strategy within a cross sectional time horizon due to the short amount of time available. An adaptation of the SCRUM methodology was chosen which was adapted with some parts of Feature Driven Development to be suitable for lone developer development. The Unity development software was chosen due to the speed prototyping and development could be completed in, as well as the software package including everything which was needed to complete the project. Key design decisions were made to include gamified versions of the motivational theories discovered before the decisions of how to implement them within the game were discussed, along with the difficulties which for the majority were rooted from simple mistakes missed during the development stage but found during iterations of testing as part of the SCRUM methodology testing. The evaluation deciphered that overall the game was successful in motivating users to learn Welsh from the mechanics deployed in the solution despite most players reacting negatively to the learning levels of the game, with the rest of the solution proving to be effective for their purpose. 
Following this study, a summarisation of effective methods of motivation within a video game environment and their implementations have been identified and could possible benefit another developer looking to implement motivational mechanics, either to teach in an educational game or to just encourage playing or use of their own application. Also, this project could have benefitted psychologists with theories which could have further evidence from this project of their theory being or not being effective in the environment and field of video games and applications. 
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Despite an overall positive feedback on the game, there would still be a few changes or features that could be done to improve the quality and effectiveness of the game. The first change which would probably be the biggest would be the learning stages of the game, which the feedback provided was mostly negative. These levels could be changed by providing a competitive edge to this side of the game by introducing either a scoring system where the cubes are collected in a special sequence within a short space of time for the highest scores or to implement the game as awarding points for a pairs type of game, like the existing setup but with a method of scoring. Also added to these levels could be a graphical upgrade where the words are represented by 3D characters rather than rotating cubes with textures as is at this moment of time. This change would provide a boost to the overall visual appeal of the game and improve the quality of the graphics, despite potentially being a long implementation. 
The rest of the potential improvements for a future implementation would be to build on the already strong foundation of encouraging daily play by methods such as including the potential for daily streak rewards, a word of the day feature, daily health tips or even a reminder notification. The only problem with the introduction of a daily streak reward would be the requirement to implement an in-game currency or items to be able to be given to the player, which would be tricky to remain fully focused on the education aspect. Similarly, but without the need for much more implementation, a word of the day feature and daily health tips could be an underrated method of improving an individuals’ motivation to return to play the game, requiring only further research into the health tips to be able to provide effective and correct tips. The reminder notification, despite being required to run outside of the application, would require extensive research into allowing the application to be safely running in the background without causing delay and different implementation instructions for different operating systems and platforms. 
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Due to the open nature of this project, there are many different avenues of further research which could be taken. The first avenue of research would have to be further exploration of implementing a more effective learning platform to teach the desired subject and improve this game. This would be because of the negative feedback received from this project on the learning levels and would consist of researching into games of a similar nature in being educational and effective at teaching. Different methods of displaying information could possibly be discovered which could improve this solution and when combined with the effective motivational features of this game, provide an effective learning platform. 
Another possible avenue of research which could be undertaken is more research into motivation in general to discover more potential paths and solutions that can encourage and boost motivation within individuals. Despite motivation being an area of psychology, it could be explored from a different perspective within the field of computing to be more relevant to what can be used in educational software such as applications and video games. Further methods of motivation which could provide an edge over any competitors in the market could be discovered as well as researched further by psychologists in the event of a successful study. 


[bookmark: _Toc512514141]Reflection
During this project, I feel I have done some things well and other things not so well, which reflect on my strengths and weaknesses as a person, student and a developer. Alongside this, I have developed a great number of skills which will benefit me for the rest of my life. 
Amongst the things I have done well over the course of this project, I consider the research done into the motivational aspects of games to have been completed to a high level. Despite having no previous history or knowledge in the field of psychology, I found myself understanding the information quickly and looking deeper into the field as I became more interested than first anticipated. Another strength I found during this project is also a weakness if looked at it with other reasons is my time management skills. I began this project back at the beginning of the year and got off to a productive start, getting ahead of the work before it built up during the first 3 months of the project. 
On the other hand, my time management skills waned after the turn of the year, when other modules and my job become more demanding of time hence my time to spend on this project began to decline for a few months. After a while, the workload began to pileup and had a knock-on effect on everything, resulting in a mad rush over the past few weeks to complete the second half of the project. Another weakness which has been prevalent in my life through school is my English writing ability. Due to Welsh being my first language, English has never been my strength and it has shown during this project. 
Following this project, I feel like my English writing skills and time management has improved through the choices I made during this which will help me through the rest of my life. Another skill which has improved is my coding abilities as I have learned a lot about the C# scripting language which will benefit my CV as well as me in my future endeavours as a programmer. Finally, the most important skills which have improved during the past year have been both my ability to work independently and communicate with others. My independent skills have improved thanks to the self-guidance this project has demanded and has improved my confidence in myself as a result while the communication skills have improved after interacting with individuals willing to trial the game and receiving the feedback one to one which has also improved my confidence as well as my personality despite coming into this project severely lacking in self-confidence. 
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[bookmark: _Toc512514143]References for the Game
· Textures – Credit to BrightRetro from OpenGameArt.org, https://opengameart.org/content/cartoon-textures 


[bookmark: _Toc512514144]Appendices
[bookmark: _Toc512514145]Appendix A – SCRUM Schedule
The following is the Schedule of the SCRUM Development Methodology that was used during this project. 
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
	Sunday

	Sprint Planning
	Sprint 1 (With Daily SCRUM)
	Sprint 1 (With Daily SCRUM)
	Sprint 1 (With Daily SCRUM)
	Sprint 1 (With Daily SCRUM)
	Sprint 1 (With Daily SCRUM)
	Sprint 1 (With Daily SCRUM)

	Sprint Review
	Sprint Planning
	Sprint 2 (With Daily SCRUM)
	Sprint 2 (With Daily SCRUM)
	Sprint 2 (With Daily SCRUM)
	Sprint 2 (With Daily SCRUM)
	Sprint 2 (With Daily SCRUM)

	Sprint 2 (With Daily SCRUM)
	Sprint Review
	Sprint Planning
	Sprint 3 (With Daily SCRUM)
	Sprint 3 (With Daily SCRUM)
	Sprint 3 (With Daily SCRUM)
	Sprint 3 (With Daily SCRUM)

	Sprint 3 (With Daily SCRUM)
	Sprint 3 (With Daily SCRUM)
	Sprint Review
	System Testing
	Usability Testing
	Acceptance Testing
	Deployment for Trial



[bookmark: _Toc512514146]Appendix B – SCRUM Requirements
Here are the Final Sprint SCRUM requirements over the 4 weeks of SCRUM development. 
[bookmark: _Toc512514147]Must Have
· Must Teach Welsh
· Must Implement the Motivational Theory of:
· The Steinfeld Hack
· Reward Motivation Theory
· Goal Setting Theory
· Must Teach AND Test Knowledge
[bookmark: _Toc512514148]Should Have
· High Score System
· Ability for Short Lessons or Long Lessons
· Easily Controlled
· Implement Learn on a Personalized Journey
[bookmark: _Toc512514149]Could Have
· Extra Interesting Features
· Welsh Music for the Duration of the Game
· Easter Egg Bonus
[bookmark: _Toc512514150]Won’t Have
· Daily Rewards – No Suitable Rewards
· Multiplayer – Now Suitable for Educational Game at this Stage
· In game currency – No Suitable Objects to Offer to trade
[bookmark: _Toc512514151]Appendix C – Survey, Survey Info Sheet and a Digital Summary of the Results
[bookmark: _Toc512514152]Teaching Through Motivation in Video Games Survey
1. What age group are you?
a) 18-21
b) 22-30
c) 30-50
d) 50+
2. What Gender are you?
a) Male
b) Female
c) Other
d) Prefer Not to Say
[bookmark: _Toc512514153]Welsh
3. How would you rate your knowledge of Welsh?
a) Non-Speaker
b) Basic Speaker
c) Conversational
d) Informal Fluent (Not confident enough to write a formal letter)
e) Fluent
4. If you have tried to Learn Welsh Before, which methods did you use? If not, Please State in Other. 
a) Book
b) Audio
c) Online Course
d) School
e) Other (Please State) ____________________________________________________
5. After playing the game, how do you rate your knowledge of Welsh?
a) Non-Speaker
b) Basic Speaker
c) Conversational
d) Informal Fluent (Not confident enough to write a formal letter)
e) Fluent
6. What Inspired you to learn Welsh? ______________________________________________________________________________________________________________________________________________________
7. At first glance, what inspired you to use this application to learn Welsh? ______________________________________________________________________________________________________________________________________________________
[bookmark: _Toc512514154]The Game
8. On a scale of 1 to 5, with 1 being extremely poor and 5 being extremely good, rate the following aspects of the game: 
a) User Interface	_____
b) Gameplay	_____
c) Quality		_____
9. On a scale of 1 to 5, with 1 being not motivated at all and 5 being extremely motivated, how motivated are you to return to play the game?	_____
a) Please explain why… _______________________________________________________________________________________________________________________________________________________________________________________________________________
10. On a scale of 1 to 5, with 1 being extremely poor and 5 being extremely well, how effectively do you think the game employed the following “Features/Tactics”? See the second sheet for extra information on answering this question. 
a) Don’t break the Chain	_____
b) Goal Setting		_____
c) Rewarding		_____
11. Has this game changed your opinion of Educational Video Games? Please Explain Why. _________________________________________________________________________________________________________________________________________________________________________________________________________________________________
12. How many hours per week do you play Video Games? _____ hrs
a) Approximately how many hours per week do you play educational games?	_____ hrs
b) On which Platforms do you play?
· Mobile (Phones & Tablets)
· Consoles (PlayStation, Xbox, Nintendo Wii, Wii U or Switch)
· Handheld Consoles (Nintendo 3DS, PS Vita)
· PC
13. On a scale of 1 to 5, with 1 being extremely poor and 5 being extremely good, how do you rate the helpfulness of the User Guide?	_____
14. On a scale of 1 to 5, with 1 being extremely poor and 5 being extremely good, how do you rate the quality of this game overall?	_____
15. Any other Feedback? ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
[bookmark: _Toc512514155]Results
1. A = 2 People, B = 3 people
2. A = 1, B = 4
3. A = 3, E = 2
4. D = 2, E = 3 (Not Attempted to Learn)
5. B = 3, E = 2
6. Majority of Reasons
a. 2 * First Language at Home
b. 3 * Moved to Wales from Abroad
7. Major Reasons
a. 1 * Free and Provided
b. 2 * Interested in the Topic
c. 2 * Interested in the Psychological Concepts Used
8. 
a. 2 answers of 4, 3 answers of 5
b. 4 answers of 3, 1 answer of 2
c. 3 answers of 3, 1 answer of 4, 1 answer of 5
9. 3 answers of 3, 2 answers of 2
a. Major Reasons
i. 2 answers of already Fluent therefore not really required
ii. 2 answers of Not enough content
iii. 1 answer of Too Busy
10.  
a. 5 answers of 4
b. 4 answers of 4, 1 of 5
c. 3 answers of 4, 2 of 3
11. 5 Yes - Major Reasons Summarised
a. 2 of Learning Part is Undercover/Hidden
b. Convenient when short of time
c. Better than Reading Books
d. “May look into more educational applications like Duolingo”
12. 4 answers of 1 hr, 1 of 6 hrs
a. All answers of 0hrs
b. 5 Mobile, 1 Console, all other 0
13. 3 answers of 3, 2 answers of 4
14. 4 answers of 3, 1 answer of 2
15. Feedback:
1. “The Level’s with the spinning cubes were confusing without the user guide and were just boring”
2. “Average quality game, lacking enough lessons”
3. “Learnt a few Basic Welsh words and how to count to 10”
4. “The question with the Big Welsh word was a good twist at the end”
5. “Learning levels were boring, just wandering round collecting blocks”


[bookmark: _Toc512514156]Teaching Through Motivation in Video Games Information Sheet
[bookmark: _Toc512514157]Question 10
a. Don’t break the chain – 
a. Don’t break the chain is also commonly known as the Seinfeld Hack. It is based on the theory that if a person is on a “Streak” of doing the same thing daily for a few days, they would be more likely to return daily and keep the streak going. The daily use of the game was implemented to reflect this theory. 
b. Goal Setting – 
a. Goal Setting Theory is when by setting an achievable goal, the person is more motivated to go out and achieve that goal. It is also theorised by setting a goal, the individual can benefit from a boost in individual performance while trying to achieve it. The Goal of Learning Basic Welsh within the 2-week period, as well as before each test was the gamified adaptation of this theory in this game. 
c. Reward – 
a. Reward Motivation Theory is when an incentive is offered to motivate an individual. The Reward can be anything and offered at any time, either on course to the final or after the completion of the goal. Like in the Goal Setting Theory, incentives have been known to boost performance of individuals. In this game, the reward on offer was both to learn more welsh words and to beat the previous high score. 


Motivational Theories Scores

Score	DBTC	Goal	Reward	4	4.2	3.6	Theory


Score



Improvement of Welsh Knowledge

Original Knowledge	1	2	3	4	5	1	1	1	5	5	Post Game Knowledge	1	2	3	4	5	2	2	2	5	5	Individual
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